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Abstract

Given that colon cancer is one of the most prevalent cancers worldwide, it is essential to
employ strategies to try to reduce its incidence and recurrence rate. Though colon cancer is a
sporadic disease in the vast majority of cases, multiple risk factors are linked to this disease,
namely, obesity and cigarette smoking. Additionally, not many studies have been done in Saudi
Arabia studying the recurrence rate of colon cancer. Therefore, we conducted a retrospective
cohort study at King Khalid Hospital, King Abdulaziz Medical City, National Guard Health
Affairs (NGHA), Jeddah, Saudi Arabia to investigate the recurrence rate of colon cancer in
patients treated with complete colon resection followed by chemotherapy versus patients
treated with colon resection alone via electronic and paper medical records. A total of 120
patients were included in this study; 61 were males (50.8%) and 59 were females (49.2%).
According to our findings, the recurrence rate in patients who underwent surgical resection
with adjuvant chemotherapy was 15.6% (n = 10), while the recurrence rate in patients with
surgery alone was 21.4% (n = 12). Cancer recurrence is associated with significant morbidity
and mortality. Therefore, further studies should be done to investigate the recurrence rate in
patients with risk factors to identify and deal with the causes of recurrence.
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Introduction

Colon cancer is a cancerous tumor arising from the inner wall of the large intestine (colon). It
starts as noncancerous small clusters of cells called polyps on the inside wall of the colon [1].
Without treatment, some of the benign polyps can become cancerous. It is the most common
type of gastrointestinal tumors worldwide. In Saudi Arabia, it is the most common cancer
among men and the third among women [2]. Although it can happen at any age, it usually
affects older adults (above 50). Many factors may increase the risk of colon cancer, such as older
age (over 50), African-American race, a personal or family history of colon cancer or polyps,
chronic inflammatory diseases of the colon, such as ulcerative colitis and Crohn’s disease, low-
fiber or high-fat diet, smoking, alcoholism, and obesity [3].

Symptoms of colon cancer depend on the stage. Many people with colon cancer experience no
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symptoms in the early stages of the disease. Therefore, regular screening is important and
should start at age 50. When symptoms appear, they'll likely vary, depending on the size and
location of the cancer in the large intestine. Generally, signs and symptoms of colon cancer
include a persistent change in the bowel habits, including diarrhea, constipation, or a change in
stool consistency, rectal bleeding, persistent abdominal discomfort (such as cramps, gas or
pain), a feeling that the bowel does not empty, weakness or fatigue, and unexplained weight
loss [4].

The American Joint Committee on Cancer (AJCC) categorizes colon cancer patients based on the
extent of the primary tumor (T), lymph node involvement (N), and the presence of metastasis
(M) [5]. The tumor node metastasis (TNM) staging system is used to stratify colon cancer into
five main stages (0 to IV) to facilitate and personalize the treatment of modality and prognosis.
Stage 0 denotes carcinoma in situ where abnormal cells are confined to the colon mucosa and
have a chance of becoming cancerous. In Stage 1 colon cancer, cancerous cells are found in the
mucosa and submucosal layers, whereas in Stage II, cancerous cells invade either the outermost
layer (ITA), spread to the visceral peritoneum (IIB), or other nearby organs (IIC). Moreover,
lymph node involvement marks the beginning of Stage III that is further subdivided into three
substages based on the number of lymph nodes involved or nearby tissue. In the final stage
(Stage IV), colon cancer spreads to distant sites or organs, such as the lung, liver, ovary, or
distant lymph node, and is subdivided into three groups based on the number of affected
organs [6]. The AJCC staging of colon cancer has guided multidisciplinary teams of health
providers in selecting the most appropriate intervention for each patient.

The most vital prognostic indicator of survival in colon cancer is the stage of the tumor
established by TNM classification which governs the type of clinical treatment selected for
cancer patients [7]. Surgical resection of colon cancer is the universal norm of treatment,
especially for Stage 0 and I tumors, and laparoscopic surgery was introduced in the late nineties
only to prove its commensuration, if not superiority, to open colectomy. A complete or partial
colectomy is used in all five stages of colon cancer depending on the feasibility of resection and
tissue involvement. A recent systematic review reported laparoscopic colectomy had lower risks
of adhesion-related small bowel obstruction and incisional hernia; however, the three-year
disease-free survival between open and laparoscopic surgeries remained unchanged [8].

The controversy arises when adjuvant chemotherapy is considered for Stage II colon cancer
patients [9]. The National Comprehensive Cancer Network (NCCN) Guidelines for colon cancer
do not clarify who might benefit from adjuvant chemotherapy. Nevertheless, the NCCN
guidelines advise that adjuvant chemotherapy should be considered for Stage II patients with
T4 staging, poorly differentiated tumors, lymphovascular or perineural invasion, obstructing or
perforating cancers, positive margins, and unsatisfactory examined lymph nodes [9].
Traditionally used adjuvant chemotherapy regimens for Stage III colon cancer are either the
FOLFOX (5-Fluorouracil, leucovorin, and oxaliplatin) or CapeOx (capecitabine and oxaliplatin)
[7]. Several randomized studies conducted in the United States showed reductions in mortality
and recurrence in patients who received adjuvant chemotherapy compared with those who
underwent surgery alone, 33% and 40%, respectively. Furthermore, a large, population-based
study conducted in the United States reported Stage III colon cancer patients on adjuvant
chemotherapy initiated within three months had a 50% increase in colon cancer-specific
mortality compared with initiating chemotherapy within one month [10].

Ejaz et al. stated that patients receiving chemotherapy had a better recurrence-free survival
[11]. Another study in the Netherlands by van Erning et al. found out that adjuvant
chemotherapy reduced recurrence in patients with Stage III colon cancer aged 75 years old or
older [12]. Also, Kannarkatt et al. stated that the use of adjuvant chemotherapy in Stage III
colon cancer had a relative risk reduction of 30% in cancer recurrence [13].
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Materials And Methods

This retrospective cohort study was conducted at King Abdulaziz Medical City, National Guard
Health Affairs (NGHA), Jeddah, Saudi Arabia. The study included adult patients 30 years old or
older who were diagnosed with colon cancer and underwent surgical resection with or without
adjuvant chemotherapy from 2009 to 2018. Patients were excluded if they received neoadjuvant
chemotherapy.

The study data were collected using a data collection sheet consisting of five parts. The first
part collected demographic characteristics and the second part collected risk factors associated
with colon cancer. The third and fourth parts included the stages of colon cancer and treatment.
The fifth part involved the recurrence of colon cancer. Patient names were not collected to
maintain confidentiality. This questionnaire was filled by investigators. The questionnaire was
not shared with the office staff or physician.

Data were analyzed using IBM SPSS Statistics for Windows, Version 20.0 (IBM SPSS Statistics,
Armonk, NY). Participants were included using a non-probability convenience sampling
technique, and the sample size was calculated using Rao online software (Raosoft, Inc., Seattle,
WA). The margin of error was 5% with a 95% confidence level. This study was approved by our
institutional review board.

Results

The study included 120 patients with colon cancer (61 males, 50.8%; 59 females, 49.2%). The
mean age was 61 * 13 years. The most common risk factor related to colon cancer in this
research was obesity (n = 17; 14.1%), followed by smoking (n = 10; 8.3%) (Figure I).

Family history of colon or rectal

9(7.5%)
cancer

Obesity 17 (14.2%)
1BD ( crohn's or ulcerative colitis ) -4 (3.3%)
10 (8.3%)
89 (74.2%)

0 20 40 60 80 100

FIGURE 1: Risk factors associated with colon cancer

The most common site of colon cancer in this study was sigmoid (n = 50; 41.7%), followed by
right colon cancer (n = 36; 30%), left colon cancer (n = 16; 13.3%), others (n = 14; 11.6%), and
transverse colon cancer (n = 4; 3.3%). A total of 39 patients (32.5%) were diagnosed with Stage II
colon cancer, 36 patient (30%) were diagnosed with Stage III, Stage IV colon cancer was found
in 25 patients (20.8%), and 20 patients (16.7%) were diagnosed with Stage I.
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We found that 64 patients (53.3%) underwent surgical resection followed by chemotherapy,
while 56 patients (46.7%) underwent surgery alone. The recurrence rate in patients who
underwent surgical resection with adjuvant chemotherapy was (n = 10; 15.6%), while the
recurrence rate in patients who underwent surgery alone was (n = 12; 21.4%).

Discussion

Globally, an estimated 1.48 million new cases occurred in 2012, ranking colon cancer the third
most common cancer in the world [14]. According to the Saudi Cancer Registry, a total of 859
cases of colon cancer were diagnosed in 2015, making it the second most common cancer. In our
study, we found that colon cancer was more common in males (61 cases) than in females (59
cases) with a small gap difference similar to what was reported in the Saudi Cancer Registry in
2015, where the number of cases in males was slightly higher than females (475 and 420 cases,
respectively) [15]. Moreover, Brenner et al. reported that the mean age of colon cancer in
German male patients was 66 years, while females had a mean age of 42 years [16]. The mean
age of male patients in our study is 61 years, which is relatively comparable the global age of
occurrence, but perhaps more closely resembles the median age of diagnosis of 59 years in
males (range: 8 and 94 years) and 57 years in females (range: 15 and 102 years) as per the Saudi
Cancer Registry [15].

Colon cancer is associated with modifiable and unmodifiable risk factors. Several modifiable
risk factors have an established association with the increasing occurrence of colon cancer. For
example, growing evidence indicates that obesity is a crucial risk factor for cancer, especially for
colon cancer. The association between body mass index (BMI) as an indicator of excess body
weight and the risk of colon cancer has been investigated in several meta-analyses. One
systematic review reported that individuals with higher obesity had a 22% higher risk of colon
cancer as compared to individuals with stable weight. Moreover, the study found that every 5 kg
increase in body weight was associated with a 4% higher risk of colon cancer [17]. Similarly, our
results concluded that 14.1% of colon cancer patients had a high BMI and were categorized as
obese. Although 17 patients were found to have the risk factor of obesity in our study, the
existence of other risk factors cannot be excluded.

A range of modifiable lifestyle factors increases the likelihood of developing colon cancer. A
systematic review reported that smoking has been associated with both rectal and colon cancer
with the former being at a higher risk [18]. Our study reported that 10 patients (8.3%) were
smokers at the time of diagnosis which emphasizes the association between colon cancer and
cigarette smoking. We also found that the most common site of colon cancer was the left side
with a total of 66 patients (55%), 50 of which had cancer in the sigmoid colon, and 16 had
cancer in the descending colon. Similarly, Golfam et al. investigated colon cancer in 218
patients and found that 50 patients (23%) suffered from left-sided colon cancer, while 26
patients (12%) suffered from cancer on the right side [19].

The main treatment modality for localized non-metastatic stage colon cancer is surgical
resection. Surgery alone for patients with Stage I colon cancer can be curative, and there is no
role for adjuvant chemotherapy for them. Patients with low-risk Stage II colon cancer, which
comprised the majority of our cases (32.5%), can be on surveillance without adjuvant therapy
with an excellent prognosis. Current National Comprehensive Cancer Network (NCCN) and
American Society of Clinical Oncology (ASCO) guidelines strongly recommend adjuvant
therapy for selected Stage II colon cancer with high-risk and all Stage III [9, 20].

One study showed improved overall survival in Stage II and III colon cancer patients who
underwent surgery followed by chemotherapy [21]. In our study, adjuvant chemotherapy (64
patients, 53.3%) encompassed the majority of cases, while 56 patients (46.7%) underwent
surgery alone. Nevertheless, the recurrence rate in patients who underwent surgical resection
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with adjuvant chemotherapy (n = 10; 15.6%) was slightly lower than in patients who underwent
surgery alone (n = 12; 21.4%). A large retrospective cohort of 818 patients analyzed the
recurrence percentage of colon cancer treated with surgery alone and found that 40% of cases
had colon cancer relapse, signifying the preferable outcome associated with adjuvant
chemotherapy modality [22].

There were several limitations in our study, such as small sample size and the lack of survival
data, for the period 2009 - 2018.

Conclusions

In Saudi Arabia, colon cancer is one of the most diagnosed cancers with an increasing incidence
over the last decade. Surgery remains the mainstay of treatment but, alone, may not decrease
the recurrence rate, as demonstrated in this study. Adjuvant chemotherapy and surgical
resection constitute the paramount treatment modalities of colon cancer. However, these
treatment modalities need further understanding as to whether other factors, such as stage,
histological type, and age, play a role in the recurrence rate. In conclusion, our results indicate
that patients who underwent surgery alone had a higher recurrence rate in comparison to
patients who underwent adjuvant chemotherapy. It is critically necessary to further
demonstrate the effect of colon cancer treatment modalities on the recurrence rate in a larger
population.

Additional Information
Disclosures

Human subjects: Consent was obtained by all participants in this study. Institutional Review
Board, King Abdullah International Medical Research Center issued approval SP19/464/].
Animal subjects: All authors have confirmed that this study did not involve animal subjects or
tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the
submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Kuipers E, Grady WM, Lieberman D, et al.: Colorectal cancer. Nat Rev Dis Primers. 2015,
1:15065. 10.1038/nrdp.2015.65

2. Alsanea N, Abduljabbar AS, Alhomoud S, Ashari LH, Hibbert D, Bazarbashi S: Colorectal
cancer in Saudi Arabia: incidence, survival, demographics and implications for national
policies. Ann Saudi Med. 2015, 35:196-202. 10.5144/0256-4947.2015.196

3. Stefansson T, Moller P, Sigurdsson F, Steingrimsson E, Eldon B: 549 ORAL Familial risk of
colon and rectal cancer in Iceland. Different etiologic factors for colon cancer and rectal
cancer. EJC Suppl. 2005, 3:153. 10.1016/s1359-6349(05)80845-6

4. Hamilton W, Round A, Sharp D, Peters TJ: Clinical features of colorectal cancer before
diagnosis: a population-based case-control study. Br ] Cancer. 2005, 93:399-405.
10.1038/sj.bjc.6602714

5. LiuQ,LuoD, Cai S, Li Q, Li X: P-TNM staging system for colon cancer: combination of P-
stage and AJCC TNM staging system for improving prognostic prediction and clinical
management. Cancer Manag Res. 2018, 10:2303-14. 10.2147/CMAR.S165188

6. Hari DM, Leung AM, Lee JH, Sim MS, Vuong B, Chiu CG, Bilchik AJ: AJCC Cancer Staging
Manual 7th edition criteria for colon cancer: do the complex modifications improve
prognostic assessment?. ] Am Coll Surg. 2013, 217:181-90. 10.1016/j.jamcollsurg.2013.04.018

2020 Alshehri et al. Cureus 12(4): e7544. DOI 10.7759/cureus.7544 50f 6


https://dx.doi.org/10.1038/nrdp.2015.65
https://dx.doi.org/10.1038/nrdp.2015.65
https://dx.doi.org/10.5144/0256-4947.2015.196
https://dx.doi.org/10.5144/0256-4947.2015.196
https://dx.doi.org/10.1016/s1359-6349(05)80845-6
https://dx.doi.org/10.1016/s1359-6349(05)80845-6
https://dx.doi.org/10.1038/sj.bjc.6602714
https://dx.doi.org/10.1038/sj.bjc.6602714
https://dx.doi.org/10.2147/CMAR.S165188
https://dx.doi.org/10.2147/CMAR.S165188
https://dx.doi.org/10.1016/j.jamcollsurg.2013.04.018
https://dx.doi.org/10.1016/j.jamcollsurg.2013.04.018

Cureus

7. André T, Boni C, Mounedji-Boudiaf L, et al.: Oxaliplatin, fluorouracil, and leucovorin as
adjuvant treatment for colon cancer. N Engl ] Med. 2004, 350:2343-51.
10.1056/NEJMo0a032709

8. Klaver CEL, Kappen TM, Borstlap WAA, Bemelman WA, Tanis PJ: Laparoscopic surgery for T4
colon cancer: a systematic review and meta-analysis. Surg Endosc. 2017, 31:4902-12.
10.1007/s00464-017-5544-7

9. Benson A, Venook A, Al-Hawary M, et al.: NCCN guidelines insights: colon cancer, version
2.2018. ] Natl Compr Canc Netw. 2018, 16:359-69. 10.6004/jnccn.2018.0021

10. LimalS, Yasui Y, Scarfe A, Winget M: Association between receipt and timing of adjuvant
chemotherapy and survival for patients with stage III colon cancer in Alberta, Canada. Cancer.
2011, 116:3833-40. 10.1002/cncr.25954

11. Ejaz A, Casadaban L, Maker AV: Utilization and impact of adjuvant chemotherapy among
patients with resected stage II colon cancer: a multi-institutional analysis. ] Surg Res. 2017,
215:12-20. 10.1016/j.jss.2017.03.017

12.  van Erning FN, Creemers GJ, De Hingh IH, Loosveld O], Goey SH, Lemmens VE: Reduced risk
of distant recurrence after adjuvant chemotherapy in patients with stage III colon cancer aged
75 years or older. Ann Oncol. 2013, 24:2839-44. 10.1093/annonc/mdt334

13. Kannarkatt J, Joseph J, Kurniali PC, Al-Janadi A, Hrinczenko B: Adjuvant chemotherapy for
stage II colon cancer: a clinical dilemma. ] Oncol Pract. 2017, 13:233-41.
10.1200/J0P.2016.017210

14. Kotronoulas G, Papadopoulou C, Burns-Cunningham K, Simpson M, Maguire R: A systematic
review of the supportive care needs of people living with and beyond cancer of the colon
and/or rectum. Eur ] Oncol Nurs. 2017, 29:60-70. 10.1016/j.ejon.2017.05.004

15. Cancer Incidence Report Saudi Arabia 2015. (2018). Accessed: April 4, 2020:
http://nhic.gov.sa/eServices/Documents/E%20SCR%20final %206%20NOV.pdf.

16. Brenner H, Schrotz-King P, Holleczek B, Katalinic A, Hoffmeister M: Declining bowel cancer
incidence and mortality in Germany: an analysis of time trends in the first ten years after the
introduction of screening colonoscopy. Dtsch Arztebl Int. 2016, 113:101-106.
10.3238%2Farztebl.2016.0101

17.  Schlesinger S, Lieb W, Koch M, et al.: Body weight gain and risk of colorectal cancer: a
systematic review and meta-analysis of observational studies. Obes Rev. 2015, 16:607-19.
10.1111/0br.12286

18. Liang PS, Chen TY, Giovannucci E: Cigarette smoking and colorectal cancer incidence and
mortality: systematic review and meta-analysis. Int ] Cancer. 2009, 124:2406-15.
10.1002/ijc.24191

19. Golfam F, Golfam P, Neghabi Z: Frequency of all types of colorectal tumors in the patients
referred to selected hospitals in Tehran. Iran Red Crescent Med J. 2013, 15:473-76.
10.5812/ircmj.4026

20. Costas-Chavarri A, Nandakumar G, Temin S, et al.: Treatment of patients with early-stage
colorectal cancer: ASCO Resource-Stratified Guideline. ] Glob Oncol. 2019, 5:1-19.
10.1200/jgo.18.00214

21. Meyers B, Cosby R, Quereshy F, Jonker D: Adjuvant chemotherapy for stage II and III colon
cancer following complete resection: a Cancer Care Ontario systematic review. Clin Oncol (R
Coll Radiol). 2017, 29:459-65. 10.1016/j.clon.2017.03.001

22. Galandiuk S, Wieand HS, Moertel CG, Cha SS, Fitzgibbons R] Jr, Pemberton JH, Wolff BG:
Patterns of recurrence after curative resection of carcinoma of the colon and rectum . Surg
Gynecol Obstet. 1992, 174:27-32.

2020 Alshehri et al. Cureus 12(4): e7544. DOI 10.7759/cureus.7544 6 of 6


https://dx.doi.org/10.1056/NEJMoa032709
https://dx.doi.org/10.1056/NEJMoa032709
https://dx.doi.org/10.1007/s00464-017-5544-7
https://dx.doi.org/10.1007/s00464-017-5544-7
https://dx.doi.org/10.6004/jnccn.2018.0021
https://dx.doi.org/10.6004/jnccn.2018.0021
https://dx.doi.org/10.1002/cncr.25954
https://dx.doi.org/10.1002/cncr.25954
https://dx.doi.org/10.1016/j.jss.2017.03.017
https://dx.doi.org/10.1016/j.jss.2017.03.017
https://dx.doi.org/10.1093/annonc/mdt334
https://dx.doi.org/10.1093/annonc/mdt334
https://dx.doi.org/10.1200/JOP.2016.017210
https://dx.doi.org/10.1200/JOP.2016.017210
https://dx.doi.org/10.1016/j.ejon.2017.05.004
https://dx.doi.org/10.1016/j.ejon.2017.05.004
http://nhic.gov.sa/eServices/Documents/E SCR final 6 NOV.pdf
http://nhic.gov.sa/eServices/Documents/E SCR final 6 NOV.pdf
https://dx.doi.org/10.3238%2Farztebl.2016.0101
https://dx.doi.org/10.3238%2Farztebl.2016.0101
https://dx.doi.org/10.1111/obr.12286
https://dx.doi.org/10.1111/obr.12286
https://dx.doi.org/10.1002/ijc.24191
https://dx.doi.org/10.1002/ijc.24191
https://dx.doi.org/10.5812/ircmj.4026
https://dx.doi.org/10.5812/ircmj.4026
https://dx.doi.org/10.1200/jgo.18.00214
https://dx.doi.org/10.1200/jgo.18.00214
https://dx.doi.org/10.1016/j.clon.2017.03.001
https://dx.doi.org/10.1016/j.clon.2017.03.001
http://www.ncbi.nlm.nih.gov/pubmed/1729745

	Recurrence Rate in a Patient Treated with Colon Resection Followed by Chemotherapy in Comparison to a Patient Treated with Colon Resection without Chemotherapy
	Abstract
	Introduction
	Materials And Methods
	Results
	FIGURE 1: Risk factors associated with colon cancer

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


